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UNIVERSITY OF ILLINOIS
Agricultural Experiment Station.
URBANA, JUNE, 1902.
BULLETIN NO. 74.
STANDARD MILK AND CREAM
BY WILBER J. FRASER, ASSISTANT PROFESSOR IN DAIRY HUSBANDRY
COLLEGE OF AGRICULTURE AND CHIEF IN DEPARTMENT OF DAIRY
HUSBANDRY, AGRICULTURAL EXPERIMENT STATION.
SUMMARY.
Half of the milk produced in Illinois is sold by weight or meas-
ure without regard to its composition or food value.
Milk containing- a high per cent, of fat is not only worth more for
food but it costs more to produce than milk containg a low per cent.,
of fat and its price should be governed by its food values and not
by its bulk.
By standard milk and cream is meant that which has been
brought to a certain known composition, thus establishing a true
basis for valuation.
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Nearly all milk used for direct consumption is sold by measure
alone regardless of its food value.
Frequently one quart of milk contains twice the food value of
another yet both sell for the same price.
No other commodity is bought and sold with such disregard of
its food value. All milk should be sold according to its compo-
sition, and milk intended for direct consumption should be stand-
ardized, not only that its exact composition may be know but also
that definite commercial grades of milk may be established with
corresponding values.
Since fat in milk is the most variable constitutent, the other
solids remaining fairly constant, standardizing is a comparatively
simple matter. All that is necessary is to add or remove a certain
amount of butter-fat.
A law requiring the standardization of milk and cream sold
for direct consumption would result in justice to both seller and
buyer.
Such a system would be no more difficult to control than the
present one of minimum limits.
Milk for direct consumption should not only have a standard
of values but of cleanliness as well and should be produced under
rigid inspection.
No subject is of more consequence to the people from the stand-
point of both economy and health, than that milk should be pro-
duced under rigid inspection laws. Such a system would be of as
much advantage to the better class of dairymen as to the consumer.
The Department of Dairy Husbandry, of the University of Illi-
nois Agricultural Experiment Station, in an investigation of the
dairy conditions of the state, finds that in nearly all cities, at the
condensing factories and many creameries, milk is sold by measure
or weight and almost entirely without reference to its composition
or food value. It is safe to say that half of the milk produced in
the state is sold in this way. Only five cities besides Chicago have
any system of milk inspection whatever, or pay any official atten-
tion to the composition of the milk sold, and the only requirement
in these cities is that milk must contain at least three percent, fat
and twelve per cent, total solids. The result is that milk varying
greatly in composition is sold for the same price.
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THE COMPOSITION OF MILK
The average composition of milk may be fairly represented
by the following- :
PER CENT.
Water 87 . 50
Total solids 12 . 50
Casein and albumen 3.30
Butter- fat 3.50
Milk sugar 5 .00
Ash 70
The solids not fat are fairly constant but the fat is exceeding-
ly variable. The fat in milk from different cows frequently varies
from three per cent, to seven per cent, and greater differences than
these are occasionally found. The chief causes are breed, individ-
uality and length of time from freshening. The variations in the
composition of milk are clearly shown in Bulletin 51 of this Sta-
tion, published in May, 1898, and it is upon these variations in
composition that the food value of milk entirely depends.
THE FOOD VALUE OF MILK.
Milk furnishes all the constituents necessary to nourish the
body, keep it in repair, and furnish warmth and energy for work.
A quart of average milk will furnish about the same amount of
nutrition as three-fourths of a pound of meat ; and if its true food
value were fully appreciated, milk would be used much more freely
than it now is, to the advantage of both the health and economical
sustenance of the people, Each person consumes an average of
twenty-five and a half gallons of milk in a year, or an ordinary
tumblerful each day. Although this is one of the great dairy coun-
tries of the world we do not consume more than one-third the
amount of milk per capita that is used in some European countries.
This is doubtless due to the failure of Americans to appreciate its
food value. In this country it is generally used as a condiment in
tea or coffee, on berries and fruit, or for a beverage when drunk at
all and not as a regular article of food as are bread, meat, and po-
tatoes.
Many who understand that milk varies in composition think
that its food value is based entirely upon the amount of butter-fat
which it contains. While it is true that the fat in milk is a very
important factor, it is also true that skim milk containing little or
no fat has yet a high food value. Skim milk has practically the
same composition as whole milk, with the exception of the butter-
fat which has been removed in the cream, and for supplying the
body with albuminoids alone is worth exactly the same, quart
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for quart, as whole milk. Since the albuminoids are lacking- in the
diet of many people, especially those who do not eat meat freely,
skim milk would be a valuable and economical adjunct to
their food. For the purpose of furnishing- the body with en-
ergy skim milk is worth one-half as much as whole milk contain-
ing- 4 per cent, butter- fat. The objection may be raised that skim
milk is not palatable, and while this is true to a certain extent,
yet milk containing a small amount of fat makes an excellent drink
and can be freely used to advantag-e, especially in cooking
1
. The
following- table shows the food value of milk compared with
beef :
TABLE i. AMOUNT OF THE DIFFERENT INGREDIENTS AND FUEL VALUE IN
25 CENTS WORTH OF WHOLE MILK, SKIM MILK, AND
ROUND BEEF STEAK.
(Estimated prices whole milk, containing 3 per cent, fat, 5 cents a quart ; skim
milk, 2.8 cents a quart ; round steak 12^' cents a po..nd.)
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sustenauce, a correct basis of sale is important. To show the in-
justice of the present system of selling- milk even in a city where a
standard is required the following' extract and tables are taken
from circular No. 13 of this Station, upon "The Milk Supply of
Chicago," by Miss Jane Adams of Hull House, Chicag-o, and Dr.
H. S. Grindley of the Chemical Department of the University of
Illinois.
The purpose of this investigation was to obtain definite information concern-
ing the costs and the varations in the chemical composition or quality of the milk
furnished to consumers in the city of Chicago. So far the milk supply of two dis-
tricts of the city has been studied. Hull House is situated in one of the most
densely populated of the "West Side" districts. The district is inhabited largely
by immigrants representing nearly every nation in Europe, who do not readily
see the point of difference between "amount of food" and the mere bulk or weight
of the purchased article, and whose economic condition is such that apparent
cheapness is nearly always a determing factor in their choice of food.
The Lewis Institute, on the other hand, is situated in a district of Chicago
which contains for the most part the homes of people in fairly comfortable cir-
cumstances. The residents are chiefly business and professional men and em-
ployes of the better paid callings. This being the case it was expected that the
intelligence and standard of material comfort of the community would, in the main
lead to a choice of mi!k of a fairly good quality.
COLLECTING SAMPLES OF MILK FOR ANALYSIS.
The samples represent as nearly as possible the milk actually supplied to the
consumers. Samples were not taken from every dealer, but it is believed that
the number taken represents the milk supply of the districts studied. In every
case the samples were purchased either directly from the delivery wagons on
their routes or from the shops of retailers. They were bought as if intended for
personal consumption. They represent, therefore, milk as delivered to consum-
ers. The analyses of the samples were made immediately upon their receipt in
the laboratory. In the analyses made in the winter of 1896-97 only the fat and
total solids were determined. In the samples analyzed during the spring of 1898,
the total solids, fat and casein were determined in all but a few cases whe re the
content of fat was three and one-half per cent or more.
The composition of the various samples of milk is shown in the following
tables.
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TABLE 2.
Composition of samples of milk collected by Hull House during the winter
1896-97.*
3 CO
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TABLE 3.
Composition of samples of milk collected by Hull House during the spring of
1808.*
~
^
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Table 4.
Composition of samples of milk collected by Lewis Institute during the winter
of 1896-7.*
1 1
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of No. 38 is worth 3 quarts of No. 14 on the basis of total energy
value. Again, on the same basis, the average value of Nos. 1, 14,
and 63, is 3.2 cents, while the average value of Nos. 38, 55 and 76
is 7.9 cents, therefore the better samples are worth 2}^ times as
much as the poorer, yet this milk all sold for the same price, 5
cents a quart.
Selling milk by measure alone is unjust to the producer as
well as to the consumer. It would be as reasonable to expect to
purchase three pounds of round steak for the price of one as to buy
milk of the composition of No. 38 and No. 14 at the same price a
quart. While the fallacy of this system is apparent to a few, the
majority of people seem to think that milk is milk and that one
quart is worth as much as another, so long as it is still sweet. The
reason for this is partly a lack of knowledge as to what constitutes
good milk and partly because milk is an opaque liquid and it is
difficult to judge of its composition or food value simply by appear-
ance. For this reason many unscrupulous milk dealers dilute their
milk with water or remove a portion of the cream.
State legislatures and city councils have attempted to over-
come this difficulty by passing laws and ordinances making it un-
lawful to change the composition of milk. Where these laws were
enforced they stopped the dilution of milk to a great extent but did
not tend to compel milk dealers to sell milk of any known compo-
sition or on the basis of its food value.
The next attempt to remedy the difficulty was to have a cer-
tain standard below which it was unlawful to sell milk. Most of
the states and some cities passed laws to this effect. These stand-
ards seldom require more than 3 per cent, fat and 12 per cent, total
solids. The city or state standards, even where they exist, have
not reached the difficulty as it makes the sale of milk coming direct
from some individual cows, that give milk low in fat, unlawful
while it is good wholesome milk and a perfectly legitimate product
when sold at its proper price. But what is even worse, this sys-
tem prevents the man who produces rich milk from getting the
price he should according to its food value and cost of production.
Milk containing a high per cent, of fat is not only worth more for
food but it costs more to produce than milk containing a low per
cent, of fat and the price should be governed by its composition
and food value and not by its bulk.
Before there was a ready means of determining the composi-
tion of milk these difficulties could not well be overcome and pro-
viding city standards of composition was about all that could be
done at that time
;
but since the invention of the Babcock test, by
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Dr. Babcock of the Wisconsin Agricultural Experiment Station,
the conditions are changed, for by the Babcock test and lactometer
and at but slight trouble or expense it is now a simple matter to
determine accurately the amount of fat and solids not fat in any
milk.
STANDARDIZING MILK AND CREAM.
Since fat in milk is the most variable constituent, the other
solids remaining1 fairly constant, standardizing milk is a compara-
tively simple matter. All that is necessary is to add or remove a
certain amount of butter-fat, which is easily done by means of the
centrifugal separator or by letting the cream rise by gravity.
While it is true that milk from individual cows varies somewhat
from day to pay, the mixed milk of a herd that is milked at regu-
lar times each day will be practically constant for that herd,
because all of the cows will not test high or low on the same day.
By testing the milk of a herd occasionally the per cent, of fat in
the milk may be known at all times with reasonable accuracy to-
gether with the amount of skim milk that should be added or
removed to bring it to the proper standard. If the separator does
good work and the amount of milk handled is small so that it
does not warrant testing every day it may be run very close to the
desired per cent, of fat by testing once a week, so as to be sure
that it is up to the required standard. Where the quantity of milk
handled is large it is more economical 4o run tests frequently and
keep the fat at exactly the desired per cent. Even if the per cent,
of fat varies but slightly it makes a great difference in profit in the
course of the year in a large business. If 1,000 gallons of milk
are sold daily at the price given in Table 5 and the per cent, of fat
in the milk is 4.5 when only 4 per cent, milk is required, the loss
to the one selling the milk would be 1^ cents a gallon or $15 a
day, this in a year would amount to $5,475.
The only apparatus necessary to standardize milk is a cream
separator and a Babcock milk test. Surely no dairyman who has
a business of any consequence can afford to be without these ma-
chines. For dairymen handling but a small amount of milk the
same results may be accomplished by setting the milk for a time
and skimming off the cream. In this case all that is necessary is a
Babcock test which may be obtained from any milk supply house
for four dollars. In this work skim milk containing practically no
fat must be added or removed. If the skim milk used contains fat,
proper allowance must be made according to the amount of fat
contained or the results will obviously be different. Water cannot
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be used to dilute the milk or the per cent, of solids not fat will be
reduced.
As the per cent, of casein, milk sugar, and mineral matter are
practically the same in milk containing- different amounts of but-
ter-fat these are not considered in the following- table. From this
table it will be seen that a law compelling- a man to standardize
the milk and cream he sells would result in justice to both producer
and consumer. All dairymen would then receive the legitimate
price for their product according- to its food value and cost of pro-
duction and would not be selling- 6 per cent milk in competition
with 3 per cent, milk and for the same price per quart.
TABLE 5. RELATIVE VALUE PER QUART AND NUMBER OF QUARTS IN
A DOLLAR'S WORTH OF MILK OR CREAM OF THE FOLLOWING COMPOSITION
AS TO FAT, COMPUTED ACCORDING TO THE FOOD VALUE OF 3 PER CENT
MILK AT 5 CENTS A QUART.
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milk the per cent, of fat in the milk should either be blown into
the bottle or stamped upon the pulp cap. This system would be
of great advantage to the consumer as he would know the rich-
ness of the milk he was purchasing- and not be paying- for 6 per
cent, milk when he was receiving- only 3 per cent. It would also
allow him to obtain milk of whatever richness he desired and
could afford. If this system were in practice it would not compel
the shipper who produces the milk to standardize it but he would
sell it by test to the city dealer or milk depot where it would be
standardized. The shipper ag-ain would not be pooling- his milk
but would receive a price according- to its food value and the cost
of production.
Milk for direct consumption should not only be standard in
composition, which is of economic importance, but it should be
standard in cleanliness as well as this affects the health of the
community. Much milk is produced under such unsanitary condi-
tions that it is unfit for food. Any milk that shows a sediment on
the bottom of a transparent vessel upon standing- one hour, is not
fit for human food. All milk for direct consumption should be
produced under rig-id inspection, requiring
1 that the udders be
washed before milking- and that the cows be kept clean and the
barn in a sanitary condition ; also that the cans and utensils be
thoroughly washed and sterilized after each using-. Any system
which insures milk of standard value and free from contamination
will, of course, add somewhat to its cost but it will also add to its
value for use by healthy people and it is of the utmost importance
that invalids and infants have such milk.
Such a system is of advantage not only to the consumer but to
the better class of dairymen as well for it puts a value upon their
painstaking care ; indeed they need it as a protection from un-
scrupulous and careless competitors. It is of disadvantage only to
the slovenly dairymen who are always a menace to the public
health.
A bulletin giving definite information in regard to the details
of standardizing milk and cream is issued in connection with this,
and one on sanitary milk will be published in the near future.
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